
MONTHLY WEATHER REVIEW. 

The REVIEW for duly, 1895, is based on reports from ahout. 
3,884 st,ations occnpied by regular and voluntary observers. 
These reports a.re classified as follows: 148 from Weat.her 
Bureau stat.ions ; 85 from U. S. Army post surgeons ; 3,542 
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States and Territories ; and international simultaneous ob- 
servations- Trustworthy newspaper extracts and special re- 
ports have used- 

The WEATHER REVIEW is prepared under the general edi- 
Unless other- torial supervisioll of Prof. Cleveland 

North Pacific Coast, the South Atlantic Coast. the Lake Re- 

CLIMATOLOGY OF T€lX MONTH. 

[In iiirlirx and hiiiidredths.] 
The distrilmtion of iiiesn atmospheric pressure for tlie cur- 

rent I i l i J I l th  reduced to sea level, as slio\vn l y  mercurial liarom- 
e k r s  not reduced to stnncltird gravity and as determined from 
observations taken daily at 8 a. ni. and S p. 111. (seventy-fifth 
iiieridian time), is shown Iig isobars oii Chart 11. That por- 
tion of the reduction to standard gravity that depends on lati- 
tude is shown by the nunibers printed on the right-hand bord1.r. 

The ) ) i f ~ 7 1 1  p r e s ~ u m  were highest in  the Soiitli Atlantic and 
Gulf States and on the coast of Wnshington. The highest 
was 30.12, Key West; 30.11, Tanipn, Jupiter and Titusville: 
30.10, Port C'nnly. The lowest iiiean pressures were in Cali- 
fornia, British C'olunihia, and C!anada. The lowest was 29.P3, 
Keeler. 
Tht. (wrrc i i f  d ( p u r t t r r r a  froni the adopted nornial pressurr 

for Jul\7 show an tzscess in the Sonth Atlantic and suut,hern 

giun, and the middle Rocky Mountain Slope, the latter being 
u place of dissipation of the highs. Thus, the water surfaces 
under the general high belt of niicldle Iatitud~s, whtire it 
impinges upon the continent, w r e  the places for highs to per- 
sist fur niany days in suninier. The continnit,y of this helt 
is hroken by the heated laiids of the niiddle parts of the con- 
tinent. The cooling of the air nenr the Lakes was also 
favorable for highs to form mid to retain their pusitioii in 
that place during the cnrrent month. 

The tracks of elewn areas of low pressure are plotted on 
Chnrt I. They prevail for the most part in the neighborhood 
of the northern circuit, or hetween the parallels 40O to 50@. 
The Rocky 31Iountain Slope, RR far south I\R Kansas, was in 
some cases the source of a storm, and in  a few others the 
place where they dissipated. The South Atlantic and the 
Gulf States appear not to have IJeen visited by a distinct 
storm of any description. 

estrenii ties of the Gulf States, and in Wasliingt,on,  yo- 
niing, and Nehaska.. The greatest escess was Key West, 0.06. 
Pressure wns deficient in B I d t ,  extending from southwestern 

Georgia, South and iSort.li C!arolina to Cape Henry, and in i 1.-The nionth opened with IL high area covering the Lake 
sninll regions on the At.lautic CCJaSt from Nantucket to Athn- I Region, with R relatively high baronieter in the Mississippi 
t.ic City, a t  Fresno, and Yuma. The greatest deficit. W R Y  Nan- j Valley and over the South Atlantic Shtes. Rain fell very 
tucket, 0.04. j generally in the Middle Atlantic States, the Ohio Valley, and 

Texas through northern Louisiana, hfississippi, Alabama, I HIGH AREAS. 
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the Gulf States, during the lst, with a few thunderstorms, 
On the 3d the high moved slowly eastward and became cen- 
tral over Lower Michigan. At the same time the rain areas 
passed to the coaot line in the neighborhood of the Carolinas. 
The center of the high was formed on the 3d near Lake Erie, 
the high pressure covering all of the districts east of the Mis- 
sissippi River, and with precipitation in southwestern por- 
tions over the lower Mississippi Valley. On the 4th t.he high 
retained nearly the same position, but  the rain area ext.ended 
northwestward up the Mississippi Valley. Another rain a.rea 
formed over the North Atlantic Coast and the New England 
States. During the 5th the high moved rapidly northeast- 
ward, mvering New Eugland, central near the Bay of Fundy, 
the rain with thunderstorms continuing in New England, 
especially near the coast line. The temperature conditions 
were nearly stationary during these five days, except on the 
4th, when there was a fall on the Middle Atlantic Coast 
caused by the niovement of this high. 

11.-A feeble area of high pressure occurring on the 1st 
over the South Atlantic States, and probably as a portion of 
I. It was active in cansiug the rains that fell in tlie South- 
ern States. 

111.-Also a feeble high in the same region during the 3d 
and 4th, showing very little movement, and doubtless a por- 
tion of the Atlantic area intruding upon the continent. 

1V.-On the 5th a high area appeared on the Middle Pacific 
Coast, which passed to Oregon and Washington during the 
6th and 7th, crossed tlie Mountains to Sout,h Da.kota by the 
8th, advanced to Kansas on the 9th, where i t  divided. The 

IVn. -Moved westward and covered Kansas during the 
loth, l l th ,  and 12th, where it dissipated in western Nebraska; 
the other braiich, IVB moved rapidly eastward to the Vir- 
ginia coast, where it held during the 11th and 13th before 
breaking up. The progress of this area over the northern 
Rocky Mountain Slope seems to have been favorable to the 
production of showers in the Missouri Valley, which fell 
driring the 7th and 8th. The break-up or division on the 10th 
was conducive to rain in t,he Southwestern States. This rain- 
fall nioved gradually eastward over the Gulf Statea mid con- 
tinued till the 13th in scattered localities, while the high 
held its place on the Atlantic Coast. A fall of temperature 
attended this high in the Missouri and Mississippi valleys on 
the 8th, the Lake Region and the Ohio Valley on the 9th, 
and the Atla.iitic districts on t,he 10th. 

V.-This was a small area of high pressure on the South 
Atlantic Coast during t.he 12th and 13th ; it occasioned some 
rain and thunderetorms in the eastern Gulf States a t  that 
time. 

VI.-This area began to assart itself on the North Pacific 
Coast during the 14th, lingered in that region with some very 
uncertain inovements till the 20th, when i t  rapidly passed 
over the middle plateau and slope to Colorado, where it dis- 
appeared on the afternoon of the 20th. It is a good example 
of the influence of the ocean in forming and niaiiita.iiiing a. 
high in this position for a t  least 6 days, yet it was unacconi- 
panied by any weather characteristics till the 20th, when hy 
its ea.stward movement it caused thunderstorms and rsin 
generally in the lower Missouri Valley on the 19th: and fur- 
ther eastward, especially in the middle Mississippi and Ohio 
valleys on the 20th, the list of local storms being very long 
on that date. There was a marked rise in temperature over 
t.lie Plateau on the 14th, but otherwise the temperature ranges 
were not noteworthy. 

VI1.-This was an eastern area of high pressure a t  first 
central over the lower Lakes! but covering the Atlaiitic States 
generally during the period from the 18th to the 24th. On 
the 19th the center nioved to tlie coast near New Jersey, and 
thence proceeded southward, reaching Carolina by the 20th, 

k~ranch- 

and Florida by the 21st, where i t  held until the 24th, forming 
a part of the usual Atlantic high. Showers and local storms 
occurred in the Gulf States on the 22d, 23d, 24th, 25th. The 
effect of this high was to cause quite continuous precipitation 
along its northern border. It is on the whole to be remarked 
that niany of the summer rains occur in the midst of or on 
the borders of the highs, this condition being really as favor- 
able to the production of precipitation as the low areas to 
which rain is ordinarily attributed. 

VII1.-Formed during the 30th on the North Pacific Coast. 
Moved rapidly eastward over the northern boundary to the 
Dakotas on the 2lst, causing a few showers in North Dakota. 
On the 22d it passed southward along the mountain slope to 
Nebraska, the cooler air producing precipitation in the lower 
Missouri Valley, and generally over the Gulf States. During 
the 23d and 24th i t  lingered over Iowa and Kansas, the rain 
area a t  the same time extending to the Carolina coast in the 
neighborhood of the thirty-fifth and fortieth parallels. By 
the afternoon of the 25th the center of the high reached the 
Gulf coast in eastern Texas aud dissipated in the Gulf States 
during the 36th, causing some heavy rains in the Caroliuas. 

1Y.-On the 37th a high formed to the northwest of the 
Lakes and moved rapidly south to Indiana on the 2Sth, when 
i t  spread out, and dissipated over the eastern districts. Its 
advance caused general showery conditions with thunder- 
storms in the lower Lake Region and the Ohio Valley. There 
was a decided fall of temperature in the upper Ohio Valley 
on the 37th. 

5.-Formed on the mountain slope to the north of Mon- 
tana (rii the morning of the 29th. moved southeastward to 
Lake Superior on the 30th, and then remained stationary in 
eastern Minnesota on the 31st, being central near La Crosse 
at the end of the month. Showery conditions began in the 
upper Mississippi Valley on the 29th, and extended over the 
Ohio Valley on the 30th, and even to the South Atlantic 
States by the evening of that day, the precipitation ceasing 
for the niost part on the 31st. On the 30th the teniperature 
fall was decided over the Lakes, and the cooler weather cov- 
ered the Middle States and New England during the 31st. 

AREAS OF LOW PRESSURE. 

I.-Appeared on the Rocky Mountain Slope north of Mon- 
tana 011 the Ist, lingered in the north Montana region during 
the 3d, 3d, and 4th, with very little movement, hut on the 
5th it passed over the Dakotas to Kansas, where it disap- 
peared on the 6th. There were no iniportant features de- 
veloped, and the precipitation was very light near the central 
portions of the storm. 

11.-Began on the 6th in North Dakota, moved directly 
eastward in the usual track, crossing the Lakes on the 7th 
and 8th, then passed down the Saint Lawrence Valley and 
disappeared near Nova Scotia during the 10th. On the 6th 
there was quite a large precipitation in North Dakota, and 
to the northwestward, in the rear of the storm, and this 
followed to the Lakes, but in passing the Lakes on the 8th 
the rain area changed to the southeast quadrant and advanced 
before the center. This shift of the area of rain relatively 
to the ceuter, froin being to the northwest of it in the Dakota 
region to being southeast of it in the Ohio Valley, is a very 
commonly observed feature of the northern storms in winter 
as well as in’ summer. It argues decidedly against the 
opinion sonietimes urged that the storm nioves to the region 
of greatest rainfall. This latter view may be one niore case 
of the substitution of an effect produced by niany causes for 
the real cause of storm movement. 

111.-This storm followed precisely the same course as 11, 
originating in the Saskatcliewan Valley on the loth, and 
moving over the Lakes on the 11th and 12th to Maine, where 
it dissipated on the 14th. The precipitation was very light 
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Sums.. 
Mean of 11 

l e a n  of 88 
paths.. 

even near the center till it reached New England, when a 
marked group of thunderstorms took place during the after- 
noon of the 13th in the southwestern quadrant,. 

1V.-Pursued a very regular track froni the Pacific to the 
Atlantic Coast in the northern circuit. I t  originated in Ore- 
gon on the l l t h ,  passed up the Columbia River Valley on the 
11th and 13th, and down the Saskatchewan Valley on the 
13th and 14th, therice over the Lakes on the 15th and 16th. 
the Saini Lawrence River on the 17th and 18th, to Nova Scotin 
on the 19th, where it disappeared as a distinct center. The 
storm remained dry till the 14th, when local stornis occurred 
in the Mississippi Valley, and then advanced to the south and 
east of it giving general showers in the Ohio Valley and the 
Atlantic States on the 16th and 16th, while the center waE 
in the upper Lake Region, after which the precipitation 
advanced to New England, while the center was in the lowei 
Lake Region on the 17th, the weather being clear during the 
movement of the center to the coast line. 

V.-This was one of short durations beginning in Utah on 
the 17th, moving eastward over South Dakota, thence south 
to Kansas on the 18th, and dying out in Illinois on the 19th. 
I ts  progress did not sensibly influence the temperature and 
precipitation. 

VI.-Moved from Utah on the 19th to the Gulf of St. 
Lawrence on the 24th, passing South Dakota and Iowa on 
the 20th, the Lake Region on the 21et, New England on the 
23d, where, after some delay in the interior, i t  finally moved 
to Newfoundland. On the 20th a series of local stornis 
covered the middle Mississippi and Ohio valleys ; on the 21st 
the precipitation took place in the Middle States, and on the 
22d in New England. 

VI1.-Moved quite rapidly from the one hundred and 
twentieth meridian north of Montana on the 23d to the Gulf 
of St. Lawrence on the 29th, crossing Montana on the 25t.11, 
the Dakotas on the 36th to western Iowa, the States of Illi- 
nois, Indiana, Ohio, and New Tork on the 37th, passiiig the 
New England Coast on the 28th to Nova Scotia, near whose 
northern extremity it disappeared. When the center was in 
Iowa showers began in the Ohio Valley on the 26th, which 
covered the lower Lake Region and the Middle States on the 
27th, and New England on the 23th. 

VII1.-Appeared in the upper St. Lawrence Valley 011 the 
24th, passed down the river, thence turned abruptly south to 
Maine, and finally reached the Gulf of St. IIawrence on the 
26th. 

1X.-Formed on the northern Plateau near Washington 
on the 36th, moved to west Dakota on the 37th, near 
which place i t  delayed a day, passed over Nebraska and 
Kansas 011 the 29th, and to Oklahoma on the 30th, where it 
disappeared. In  its course it .followed closely the eastern 
edge of the high ground of the Plateau. It presented 1 1 0  
noteworthy features. 

X-First formed near Lake Huron on the 99th, moved 
eastward to northern New England on the 30t11, and thence 
northward to the lower St. Lawrence Valley, where it was 
a t  the end of the month. On the 30th extensive local stornis 
covered New England and the Middle Atlantic States. 

XI.-This low occupied the estreme northwestern districts 
to the north of Montana on the 29th, 30th, and 31st. without 
any special movements, being accompanied by very little 
precipitation. 

The following table shows the date and location of the cen- 
ter for the beginning and ending of each area of high or low 
pressure that has appeared on the U. S. weather maps during 
the month, together with the average daily and hourly veloci- 
ties. The monthly averages are computed in two ways; first, 
by considering each path as a unit, and second, hy giving 
equal weight to each day of observation : 
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LOCAL STORMS. 
[By Mr. A. J. HENRY.] 

During the period between .Tidy 3 and July S, the eastern 
dope of the Rocky Moiintains from central Kansas to the 
Lakes, and southerly from Iowa to central Teras, was visited 
by storms that caused great loss of human life in two or more 
localities, and wide-spread and enormous destruction of prop- 
3rty. Railroad embankments and bridges were washed away, 
farms and villages flooded, and a t  two points violent winds 
rtdded their destructive powers, killing and maiming, and also 
tearing buildings to pieces. 

The casualties approached 100, including over forty deaths. 
Conservative estimates place the loss of property during the 
Four days a t  more than a million dollars. Growing crops 
were a t  their best, the wheat harvest had begun, and the sea- 
son had EO far passed as to preclude reseeding. 

Isolated thunderstornis occurred in Colorado, Kansas. Ar- 
kansas, Louisiana, Mississippi, and northern Texas, as early 
$6 the Sd. On the 3d the rain and thunderstorni area ex- 
tended as a broad belt from western Kansas southeasterly to 
western Georgia and Florida. On the 4th the weather had 
:leared in western Kansas, but otherwise the same conditions 
prevailed as on the previous day. 

The rainfall was general over Missouri and southeastern 
Kansas, Indian Territory, and northern Arkansas. The fall 
it Birch Tree, in southern hlissouri, is given a t  6 inches; a t  
Fort Scott, Kana., 4.19; a t  Beloit, Kans., 6; a t  Topeka, Kans., 
'roin 8 o'clock p. ni. to midnight, 3.05. 

On the afternoon of the 5th a tornado swept over Baxter 
gprings, Kans., followed by a deluge of rain. Five persons 
ivere killed outright, and more than double that number were 
njured, some fatally ; churches, schoolhouses, business strnc- 
;ures, dwellings, and barns, with the contents of all, were 
iestroyed. 
On the ~ a m e  evening a cloudburst brought death and deso- 

ation to Winona, Mo. Rain began falling about 10 o'clock, 
tnd an hour later a small stream passing through the town 
lad become a raging torrent that submerged the village near its 
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banks to a depth of four feet. Twelve were drowned and many 
others received severe injuries. Only tlie lightning Anshes 
enabled the frightened inhabitants to p r t l y  see and avoid 
the claiigers that surrounded them. Buildings standing on 
high ground or in the outskirts of the town alone escaped. 
Loss of life and property froni violent st.ornis on tlie same date 
occurred in other towns in Missouri, Kansas, and Arkansas. 

On the 7th rain was reported froni central Gaiisas to the 
Ohio River n.nd sout,lienst.erly to Florida., and was quite gen- 
erally accompanied hy winds of great velocity. 111 Putnnni 
and Morgan counties, Ga., several lives were lost and niany 
injuries sustained. In many localities within the States of 
Tennessee, Texas, Missouri, and Kansas, wind and rixiri de- 
stroyed crops, fruit trees, ancl sniall Imildings, inflicting ln.rge 
daniage in the aggregat.e, although serious 1oca.l disaster wa.s 
not sustsined. 

About 6 p. ni. of bhis date Chicago wa.s visited by a fnrious 
storm of wind a d  rain. One m a n  was drowned I)y the np- 
setting of a boat in the Ln.ke, where the wind iniperilecl maay 
craft. Several persons were injured by flying timher and 
glass, niany large plate windows being hurled through the 
air. On Lake Geneva, Wis., a steam launch wi1.s swamped n.nc1 
the six occupants drowned. 

From the 9th to the 13th no destructive storms were re- 
ported. on the aft.ernoon of the 13t.h a tornado swept over 
the conntry in the vicinity of the City of New Yurk. Fn.tal- 
ities occurred at \Voodliaven. 1,. I., and Cherry Hill,. N. .J. 
The last-named town was prsctically demolished ; three prr- 
sons were killed and many more were hurt;  2.5 families mere 
left homeless, and other losses of property resulted. 

A t  Woodhnven one person was killed, nearly thirty were 
iujnred, and a large amount of pr0pert.y was destroyed. In 
these cases the devastation was wrought in tlie space of but a. 
few minutes. The wind was preceded by hail, and thunder 
and lightning accompanied the violent rainfall. Damages to 
growing crops during these stornis were reported in  the south- 
ern parts of Massachusetts and Connecticut. 
On the night of the 16th and morning of the lStA a severe 

rain and windstorm did large damage in central Illinois. It 
was the niost disastrous within many years a t  Peoria., Blooni- 
ington, and Dison, .Ill.. and extended into Indiana and MiH- 
souri. 

Late on the 18t.h and early on t.he 19th, heavy rainfall oc- 
curred in Iowa, Minnesota, I<ansas, and Illinois. Precipita- 
tion was unusually heavy a t  St. Paul and Winona, Minn. ; 
Iowa Cit.y and Iowa Falls. Iowa ; Paris, Trenton, and Mar- 
shall, Mo. ; ancl Pekin atid Peoria.. Ill. Wind WRS destruc- 
tive at Pekin, and serious daniage result.rd from overflowing 
streams in Iowa.. Storms of unusual severity, though of cir- 
cumscribed area, were reported in Southeastern  iscons cons in 
a.nd eastern Kansas. 

On the afternoon of the 19th rain, succeeded by hail and 
terrific winds, wrought losses in the Ohio oil fields near Find- 
lay, amounting to $500,000 within the town, and injured 
property in the surrounding country to ahout t.he same ex- 
tent.. The city of St. Clair, Mich., was visit,ecl by a storm of 
like character, and but little less violence, ahout the same 
hour. One death was c.aused and damsges to property esti- 
mated at $15,000. Heavy rain, with thunder and lightning, 
all of unusual violence, were reported from various towas in 
Indiana, Iowa, Illinois, and Tennessee. 

On tlie afternoon of the 20th the eastern suburbs of Balti- 
niore and the adjoining county were swept by wind of 70 
miles an hour. Buildings were destroyed and one child was 
killed. The track was about 600 yards wide. A blinding 
rain accompanied the wind. A t.ornado on the sanie day 
destroyed property in the counties of Sullivan, Ulst,er, and 
Orange, N. Y.: New York City was also touched. In Otter- 
tail County, Minn., on the same afternoon, buildings were 

destroyed, injuries, snpposed to be fatal, sustained, and large 
losses visited upon growing grain and farm property. 

On the aft.ernoon of the 23d the newspapers reported 5 
inches of rain as having fallen a t  Silver City, N. Mex., and 
that a large port.ion of tlie town hac1 been carried away by 
the flood. Similar storms, of lesser though destructive energy, 
occurred on the same day a t  various localities in IllinoiR, 
Kentucky, Ohio. Indiana, and Pennsylvania. In Iianiilton 
Connty, Ohio, a destructive wind attended the rain, unroofing 
buildings and tearing up trees. Farni aiiirnals were drowned, 
and deaths from lightning were reported. In centrill Penn- 
sylvania the flood of rain inuadatecl fa.rnis and in the coke 
regions the losses were enortiious, involving coke ovens, 
hridges, railroads, and highways. 

On the 35th a tornado struck the town of Baird, near Fort 
Worth, Tes., killing one nian and wrecking several buildings. 
On the same day hail did daniage to the est.ent C J ~  several 
hundred dollars in central New Tork nncl ne:w Mnrshall- 
town, lows. 

Disastrous stornis orcurred on the 213th and 27th in Kortli 
Dakota, eastern Missouri, Iowa, Illinois, a.nd Indiana. On 
tlie 26th hail in four counties destroyed niniiy thousand. 
a.cres of wheat, and a tornado followed, killing one n i ~ n  and 
adding largely to the loss of property. The storm t,rack 
was estiniated a t  200 niiles iii length, ancl, at places, 4 in 
width. A t  Kewanee, Henry County, Ill., a terrific. thunder- 
storm, att.ended by wind of great, violence, left nin.rks upon 
nearly every house in tlie town. Several hnildings were un- 
roofed and otherwise seriously daninged, leaving the con tent8 
a t  the mercy of the drenching rain. 

The connties of Bureau, Peoria., hIarshal1, Woodford, and 
\t'hitc-side, Illinois, sustained severe losses froni the mnie 
storm, the agencies being wind, rain, a.nd lightning. 

On t,he 87th very nearly 9.50 inches of rain fell within four 
hours at. St.. Louis. A wind of great. velocity prevailed for 
ahout two hours at various points in central Ohio and In-  
dian:i.. Bnildings were injured, growing crops destroyed, and 
farm animals killed. 

On the 29th storms of ~tnusuaI severity occurred a t  point,s 
in Clklalionin., Colorado. Kansas, Iowa, and Missouri. 

One of the heaviest rains recorded at Denver was on tlie 
8f)th, when 0.9 inch fell within twenty-five minutes. Streets 
were flooded, horse cars st.opped, and lightning did da.niage 
reckoned at $5,000. 
On the 31st Socorro, N. Mex., was nverwheliiied by water 

pouring from a cloud-burst on the mountain side above the 
city. Sis lives were lost, and the losses in and 1iea.r t.he town 
were estimated a t  more than $100,000. A similar disaster,. 
from the same caiiee, wa.s reported on t.ha.t dn,te from Cnsper, 
Wyo. ; two persons were droane'd, but the clnniag~ to prop- 
erty was less than at Socorro. 

TEMPERATURE OF THE AIR. 
[Iu degrees Fahrenheit.] 

The mean temperature is given for each station in Table 
11, for voluntary observers, but both the mean temperatures 
and the departures from the normal are given for the current 
nionth for the regular stations of the Weather Bureau in 
Table I. 

The monthly w i m n  t m p c r a t w e  published in Table I, for 
the regular stations of tlie Weather Riireau, is the siniple 
mean of all the daily niasiiiia and niininia; for voluntary 
stations a variety of methods of compu tation is necessarily 
allowed, as shown by the notes appended to Tahle 11. 

The distrjb~rtioie of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart 11; the lines are drawn over the high 
irregular surface of the Rocky Mountain Plateau, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 


